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GENERAL ELECTRIC

Walter Pijawka

We, at General Electric, welcome the opportunity to participate in the
Point Focus Program managed by JPL and are pleased to be able to express some
of our views at this panel discussion,

I brought a few vu-graphs to .ssist me in making the presentation and to
focus our attention during the next few minutes (see Figure 1).

We believe that the Point Focus Dish engineering concept for renewable
encrgy collection and, in particular, the generation of electricity--a premium
form of energy--is a viable one. We are pursuing the concept, in conjunction
with the JPL-defined component and system development programs.

Figure 2 shows several things. First, it shows the generation-by-
generation development of point focus dishes, proceeding from the initial
7-meter dish at Shenandoah through the second generation Low Cost Concentrator
of 12 meters, following on to an Advanced Concentrator yet to be defined.
Under each of these particular concentrators, I have illustrated the finite
cycle of development that has occurred, or is planned to occur. Specifically,
the Shenandoah design cycle has becn completed, as has been its fabrication
and test cycle. It is presently under implementation in the construction of
the total energy system at Shenandoah, Georgia.

Feeding from the eaperience gained from the Shenandoah collectcr develop-
ment, after the first labrication and test experience, the second generation
Low Cost Concentrator was conreived and proceeded into design. Fabr:cation
has been initiated and testing is planned for later this year and, in fact,
several system applications using various engines--Rankine, Brayton, and
Stirling~-have been identified and planned.

Following the experience gained after the testing of the Low Cost
Concentrator, a third generation advanced concentrator i3 planned to enter
into a complete cycle from design, then fahrication and test, and then into
application,

This arrangement of generation-by-generation develcpment of the critical
component designs, so that iessons learned frrm one generation can be in-
corporated into the design of the following generation, is a very sound cne
and indicates that the planned program by JPL and DOE is a sound, orderly, and
well-managed development activity.

Supporting the generation-by-generation product evolution, at the bottom
of the chart, 1 have shcwn the supporting technology required to hasten the
component dovelopments, these being high temperature material, research and
development, reflective surface developments, construction and use of the test
bed concentrators for general knowledge gained, as well as development of
advanced receiver and high temperature engines,.
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There are two keys to the successful completion of & conceptual develop-
ment, which this chart hopeful’y illustrates. First, an order y generation-by-
geueration development cycle to produce an ultimate product and, secondly, the
continuity in the program to carry chrough in a continuous fashion the design
teams and contractors involved in the programs.

I will attempt now to run quickly through the critical technology needs
as we are facing them in the development ~f point focus concentrators (see
Figure 3). One of the key technology needs is the development of cost-
effective, long-life reflectors.

Quite a bit of technical work still must be done in order to achieve
performance and cost goals to evolve a commercially viable product. Both the
silvered-glass mirrors and metallized films which are beinz pursued today have
their shortcomings. The concept outlined under "Approach' on the chart should
be supported by separate technical efforts to provide a basis to produce
effective commerciral products.

Figure 4 illustrates one concept of the integrated reflective surface
and structure that General Electric has been working on. We recognize that it
is just a fivst step along the path that I have previously indicated.

In an attempt to evolve low cost concentrators, we have identified the
need to employ new and low cost structural mzsterials to be cost-effective.
Structural plastics have the potencial of satisfying these needs. In the
constructior of the Low Cost Concentrator, we 2re employing structural
plastics to demonstrate the application and cost reduction potential, and
Chart 5 does indicate additional needs.

In Figure 6 we are illustrating some of the work in wolded plastics that
we, at General Electric, have developed for the application to solar use, .s
well as other large structural members, such as appliances and automobile
parts. The evolution of single component molding compounds allows the use of
relatively low cost molds with high production rates within those molds.

Figure 7 is a picture of an engl..eering prototype mold of approximately
the same curvature and size as one of the :!z2ments to be molded for the Low
Cost Concentrator 12-meter dish. 1I% is a proof-of-concep. mold and has worked
out quite well.

Figure 8 shows a finirhed molded part whi.h has been produced in the
mold shown previously. Its surface contoar and structural properties are as
designed.

To show further application of molded struciural plastics, we have
designed and fabricated a low cost molded trough whoee parts are shown here.
The type of structuzal detail and reinforcement which can te achieved are
excellent anu the strength and surface tolerances reguired can be a:nieved
using molded structural plastics (see Figure 9).

General Electric has also been involved in engine receiver development
activities for DOE and JPL (Figure 10). Specifically we have evolved a
multi-vane rotarv 2xpander Rankine cycling engine and have d:veloped Stirling
engine designs anu hardware.
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We have developed a tamily of receivers, from the initial cavity
receiver used for the original Shenandoah 7-meter dish, applicable to Rankine
cycling engines, to a high temperature receiver applicable to Braytcon cycling
engines, and cuiminating in the heat pipe receiver that is being developed
presently for Stirling engines., This receiver does have energy storage
capacity within it.

fFigure 11 gives a view looking through an appropriate filter into the
receiver aperture uf the GE-developed 7-meter dish cystem on test at Sandia
Laboratories, Albuquerque facility. Output fluid trom the receiver tubes is
at 750°F. You can see the concentrated sclar energy distribution on the
coils within the receiver produced by the 7-meter concentrator.

Because pc nt focus dishes, of necessitv, are 2-axis tracking, the need
for - mtrols o ¢ sensors is inherent. Also, the various modes of oreration,
including stari-up and shutdown logic, routine and emergency focus and defocus,
and ~tlher operations, are required. Figure 12 shows the general development
needs within this area.

As I mentioned previously, one of the key elements to recognize in thne
Acrvelopment of a commercial product is the necessity for a number of requiied
design cycles (see Figure 13). Each cycle proceeding from initial design
through fabricatiorn and field service must be completed before the next cycle
can legitimately be started. Our experience in industry has been that at
teast three cof these cycles, and sometimes more, are required before a com-
mercial product evolves. The JPL program, as designed, does have built within
it these design cycles. It is necessary that the program be retained with
these featvres, ond the continuity to maintain the flow of knowledge and
development in industry be maintained.

Figure 14 shows one example of many I could have chosen to illustrate
the product evolution design cycle phenomenon. The development of air-
conditioning equipment for private homes, for example, went through this
process with the result tnat over one half the homes built today in the United
States are equipped with central air-condiiioning, not to mention all of the
commercial and institutional buildings which have air-coanditioning incorporated
within them. The road to this commercial product was one that went through
three, and possibly four, design cycles as the product moved from the early
prototype stage through that of an emerging product to the cost—effective
reliable commercial product that industry supplies today.

Figure 15 shows what one quad of energy supplied to the United States
would mean in terms of various types of energy generation. It compares the
required 1 million parabolic dishes to the 17 equivaleut nuclear plants and
the vast amount of fossil energy required to replace this renewable energy
source.

In summarv, we at General Flectric believe solar thermzl parabolic dish
energy applications:

(1Y Are a viable distributed renewable power generatiag option.

(2) Produce quality energy in the forn of electricity and high
temperature heat.
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and can be distributed to new or existing plants in

Are fectory mass producible with asscciated economies of

Have progressed under DOE and industry development.

Can be developed to produce renewable energy in support of the
nation's energy goals,

(3) Are modular
increments.
(4)
production.
(5)
(6)
Thank you.
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